Protective role of heme oxygenase in the blood vessel wall during atherogenesis.
Several lines of evidence suggest that antioxidant processes and (or) endogenous antioxidants inhibit proatherogenic events in the blood vessel wall. Heme oxygenase (HO), which catabolizes heme to biliverdin, carbon monoxide, and catalytic iron, has been shown to have such antioxidative properties. The HO-1 isoform of heme oxygenase is ubiquitous and can be increased several fold by stimuli that induce cellular oxidative stress. Products of the HO reaction have important effects: carbon monoxide is a potent vasodilator, which is thought to play a role in modulation of vascular tone; biliverdin and its by-product bilirubin are potent antioxidants. Although HO induction results in an increase in catalytic free iron release, the enhancement of intracellular ferritin protein through HO-1 has been reported to decrease the cytotoxic effects of iron. Oxidized LDL has been shown to increase HO-1 expression in endothelial and smooth muscle cell cultures, and during atherogenesis. Further evidence of HO-1 expression associated with atherogenesis has been demonstrated in human, murine and rabbit atherosclerotic lesions. Moreover, genetic models of HO deficiency suggest that the actions of HO-1 are important in modulating the severity of atherosclerosis. Recent experiments in gene therapy using the HO gene suggest that interventions aimed at HO in the vessel wall could provide a novel therapeutic approach for the treatment or prevention of atherosclerotic disease.